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AJTHOR: Hovikov, I. I. a9-11-5/9 


TITLE: The Effective Gutput of Atomic Energy Stations (LfZektivnyy 
koeffitsiyent poleznogo deystviya atonnoy energeticheskoy usta- 
novki) 


PERIODICAL: Atommaya Emergiya, 1957, Vol. 3, Nr 1%, pp- 409-412, (USSR) 


ABSTRACT: From the formulae derived for the effective erficiency follows 
that the average temperature of the working mediun T' and the ef- 
fective efficiency (%Q) of the station increase with a temperatu- 
re increase in the reactor (that means when the temperature load 
permitted for the fuel elements is increased). On that occasion 
T' increases only slowly, but the effective efficiency rather ra- 
pidly. When the reactor temperature is increased to twice its for- 
mer value T' increases by 4o%, plot hie Sey increases to almost 
twice of its former value. The effectivé efficiency of an aton- 
electric station can be increased by regeneration of the heat just 
as for example in heat-engine generating stations. For an atomé}- 
ectric station,however, this heat regeneration is considerably 
more difficult. There are 2 Slavic references. 


AVAILABLE: Library of Congress 
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PHASE I BOOK EXPLOITATION OLS 


Kutateludze, S.S., Borishunskly, v.M., Novikov, Ivan Ivanovich, 
and Fedynskiy, 0-S- 


Zhidkometallicheskiye teplonositell (Liquid Metal Heat-Transfer 
Agents) Moscow, Atomizdat, 1958. 204 p- (Series: Atomnays 
energiya- Prilozhentye, 1958, no 2) 8,750 copies printed. 


Resp. Ed.: Koryakin, Yu- I.; Tech. Ed.: Usachev, G-L- 


PURPOSE: This book is intended for scientists and engineers 

working in the field of reactor construction and nuclear 

engineering. It can also be useful in other fields where 
Lijyuid metal heat-transfer agents are applicable. 


COVERAGE: This pooklet, 4 1958 supplement to the periodical 
"atomic Energy, 158 devoted to a study of liquid metal heat- 
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transfer agents used in nuclear power engineering: The authers 


present data from Soviet and foreign research in this Cleld 
condueted witnin the lust 10 years. The greater purt of the 
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Liquid Metal Heat-Trunsfer Agents TES 


text vas written by S.S. Kutateladze, VM. Borishan3kly, 
“nd Pels NOViKoy., Chapters 1, TIT, 7, and VIII were woitten 
4 solluborstion «ith 0.S. Pedynskiy. G.M. Lyamkin, 

‘A. Erikhodchenwo and Yu. I. Koryukin took part in prepas m5 
the manuscript. There are 81 references of which 4% 

ao English, > German, and 4% French 


“ARLE OF CONTENTS: 


Prom the Editur 


Busic Properties of Li juld Metals 


Flelds of Application of Li yuid Metal Heat-Transfer 
Agents 


Hydraulic Resistance During Flow of Lisjuid Metals 


Turbulent Heat Transfer in Li juld Metals 
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During Flow in Pipes 


Ch. 6. Heat Emission During Longitudinal Flow Around 


a Plate 


Heat Emission 
Cylinders 


Heat Emission 
Ch. 9. Heat Emission 


Ch.10. Heat Emission 


Ch.ll. Heat Exchange 


During Transverse Flow Around 


During Free Convection 
During Vapor Condensation 
During Boiling 


Apparatus 
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Stability of Heat Resistant Materials in 
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Measuring Instruments 
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YEMEL'YAHOV, V.S., otv.red.; BARDIN, I.P., rad.; VIKOGRADOV, A.P., red.; 
GOL'DANSKIY, V.I., red.; GULYAKIN, I.¥., red.; DOLIN, P.I., rei.; 
YEFREMOV, D.V., red.; KRASIN, A.K., red.; LEBEDINSEIY, A.¥., red.; 
MINTS, A.L., read.; MURIN, A.N., red.; WIZE, ¥.B., red.; NOVIKO7, 
I.I., red.; SEMENOV, V.F., red.; SOBOLEV, I.N., red.; BAKHAROVSETY, 

~OcTE.: nauchnyy red.; BERKOVICH, D.M., nauchnyy red.; DANOVSKIY, 
W.8,, nauchnyy red.; DELONE, N.N., naachnyy red.; KON, M.A., 
nauchnyy red.; KOPYLOV, V.N., nauchnyy red.; MANDEL 'TSVAYG, Yu.B.; 
MILOVIDOV, B.M., nauchnyy red.; MOSTOVENKO, N.P., nauchnyy red.: 
MURINOV, P.A., nauchnyy red.; POLYAKOV, I.A., nauchnyy red.; 
PREOBRAZHENSKAYA, Z.P., nauchnyy red.; RABINOVICH, A.M., nauchnyy 
red.; SIMKIN, S.M., nauchnyy red.; SKVORTSOV, I.4., nauchnyy red.; 
SYSOYEV, P.¥., nauchnyy red.; SHORIN, N.A., nauchnyy red.; 
SHREYBERG, G.L., nauchnyy red.; SHTEYNMAN, R.Ya., aauchnyy red.; 
KOSTI, S.D., tekhn.red. 


(Concise atomic anergy encyclopedia] Kratkaia entsiklonadita 
"Atomnaia energifa.” (Tables of isotopes (according to putlished 
data available at the heginning of 1958)] _, Tablitsa tzotopov (po 
dannym, opublikovannym k nachalu 1958. 12 p. Gos. nauch. izd-vo 
"Bol'shaia aovatskaia entsiklopediia," 1958. 610 p. (MIRA 12:1) 


1. Sotrudniki Bol'shoy Govetskoy Entsiklopedii (for Bakharovskiy, 
Berkovich, Danovskiy, Delone, Kon, Kopylov, Mandal'tsvayg, Milo- 
vidov, Mostovenko, Murinov, Polyakov, Praobrazhenskaya, Rabincvich, 
Simkin, Skvortsov, Sysoyav, Shorin, Shreyberg, Shteynman). 

(Atomic energy) 
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AUTHORS. Koutacezlades, 3. §5., Borishanskiy, ¥V. i, SOU 359 yo~ 2-4 / 53 


Novov, I, I., Fedynskly, 0. S. 


TITLE: Liquid Metal Heat Carriers (Zhidkonetallichesz/ye =: lonositeii® 
« Ghapter !: Basio Properties of Liquid Metals (Glave * Cane 
svoyatva zhidkikh metallo-) 


¥ WY é 


FERIODICAL: «+ A sosaya energiya, 1958, ‘Supplement és pp. Joie (ussk, 


ABSTRACT: Th: physical properties are given in foma of tatles for the aiguid 
siate of the following elements: 
‘} Merciry 
6) Sodium 
Kaliun 
Lithium 
Bism.th 
Gal_* m 
Lead. 


The tneory of the thermedynamical gimilitude of real 
2icpiaine] ana applied <o the investigation cf the rro.e-ries if 
-yild metais. This chapter further deals with th» folowing sub 

jects: Experimental data concerning the velocity of r 
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Liquid Metal Heat Carriers. 


Charter 1: S3asic Properties of Liquid Metals 


cf sourd in liquid metais, and a m 
quantity ty caiculation. 

This and the following chapters take data published witnin che 
paat 10 years into account both in tne USSR and in otrer contr 


Tae entire compilation was signed by S. S. Kutateladze, 
Vv. M. Borishanskiy and I. I. Novikov 


etnod of estimating tris 


es. 


. aa the responsible autrers. 


C. S. Fedynskiy participated in compiling chapters 1, 3. 
GS. ki. Lyamkin, N. A. Prikhodchenko and Zu. J. Kor 


an owritine the manuscrint 


S and c. 
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Kutateladze, 3. S., Borishanskiy. V. M., 
Novikov, I, I., Fedynskiy, 0. S. 


Crapter 2: Ranges of Arplication of Liquid Metal Heat Carriers 
(Glava 2,Oblasti rrimeneniya :shidkometallicheskikh teplonositeley) 


Atunnay energiya, 1958, Supplement 2, pp. 23-26 (USSR) 


The following subdivision offers a survey of the various ranges 
of application: 


a) General considerations. 
i Use of laquid metal heat carriers in steam-preducing piants3. 


c) The use of liquid metal heat carriers in nuclear power piants. 
There are 1 figure 


i. Liquid metals--Applications © Liquid metalis--Heat trans cer 
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AUTHORS: Kutateladze, S. S.-> Borighanskiy, ¥. Me: SO 1/ 593-52-.- 1) 
Novikov, 1. I., Fedynskiy, 0. Se 
TITLE: Liquid Metal Heat Carriers (zZhidkome tallicheskiye terlonositeli) 


Chapter 3: The Hydraulic Resistance of Flowng Liguid ketals 
Glava 3, Gidravlicheskoye soprotivleniye pri techanl zhidkikn 
metallov) 


PERIODICAL: Atomnaya energiya, 1955» Supplement 2, pP- 27-37 (USSR) 


ABSTRACT: The following gubdivisions offer a survey of the matter dealt with: 

+.) Flow in smoctn tubes. 
Investigations showed that the lavs of resistance for flowing 
liquid metals in smooth tubes are practically the game as in 
the case of non-metal liquids. 

2.) Flow in rough tubes. 
The hydraulic resistance of steel tubes to H,0. He ond Sn i3 
graphically represented. 7 


3.) Influence exercised by the heat carrier. 
4.) Local resistance. 
5.) Friction of a revolving disk. 
Card 1/2 The consumption of encrey necessary for the rotation of a 
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Liquid Metal Heat Carriers. SOV/E33-5 et 3 
Chapter 3: The Hydraulic Resistance of 
Flowing Liquid Metals 


smooth disk of 270 mm and 10 m thickness in Hg. o11, H.0 

and petroleum is show by a graph. 7 
5.) Increase of pressure in the case of a hydraulic impact, 
There are 10 figures 


1. Liquid me tals--Hydrodynamic characteristics 
é. Fluid flow--Resistance 3. Friction 
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HMovzkov, 1. I.. Pedynsxiy: 6. 3S. 


TITLE. Liquid Metal Heat Carrisra ( Zhidkometallicheskiye teplenositeli) 


Chapter <1: Heat Transfer in Flows Through Tubes (Glava 5 
Terlootdacna pri ‘echenii v ¢rubkakh) 


PERIODICAL: Atotmaya energiya 1958, Supplement 2. Py. 47-95 (USSR) 


ABSTRACT: The following subdivision allows a survey of this mat%er 
a) Theoretical solutions. 
Eqerimenta, data concerning the neat transfer to mercury. 
Experimental data concerning the heat transfer to the eutectic 
lead-bismth. 
3} Experimental data conceming the heat transfer to tin. 
Experimental data concerning, the heat transfer tc the eutect.: 
sudium-kaliiun. 
f) Comparison of the empirical values obtained concerning the 
average neat transfer in tubes wita L/D 2 30 for: 
‘4 mercary 
} sodiwn 
\ eutectic: sodium-kalium 
) influence exercised by additions. 
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Liquid Metal Heat Carriers 398-5 
; SOV/698-5-¢-i/41 
Chapter 5: Heat Transfer in Flow Through Tubes a ee 


\ . 
&) Comparison of empirical valaes obtained concerming the heat 
rrarafer in yiix 


There are 67 Figures. 4 table 


}. Liquid metals--Heut transfer 
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AUTHORS + Kutateladse, Se Se, Boris. eh dry Ve lay Hovitov, I. I. 
BER) EY te t Pronsfer to Li iit tetris ( Pezloob.en v zhidkikh 

etall: ich) 


PENIODICAL: Atannaya Energiys, Vos Teal Gy MIE Dg 
pp. 422 - 436 ( USSR ) 


Nose ac Fro. forai, e and Soviet refcrercec & survey of data is 
given thst have as yet Leer. oS ae ed on the heat exc:. an :@ 
be owreen fol: d asurraces ini a flo of molten metal. purticu..2- 
ie neck trinsfer to li uid or 


ly tue experiiental date of t 
tals nre cviven if these notals flow in long or short tubes 

ane in ylane slits. The availab ec d.ta for the following eanen: 
are als? eaaied The tubes or plates are lon:; ritudinally Cu. 
vy linuificd metal; ecyliniers “re Slowed aroun ieee Sra fe 
there is free convection; a co: Jensation of ‘ie ‘vapor of the 
liquid metal occurs. As heat carriers,nercury, on eutectic o110/ 
of lead und bism th, sodius and aeons potassium are used. Tie 
influence od ainixtures to t..eee het carriers on treir heat 
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Neat Transfer to Liguid Meta s 
transferring caj;acity is investi,eated. The resyective formulae 


are derived for the heat tranofer in various caseo.T cre are 
11 figures, 2 tables and 30 cefere:ces, 14 of whic: are Sovict. 


SULMIV VED: Novenber 4, 1957 
AVAILABLE; Library of Con.:ress 


1. Liquid metals—Heat transfer 
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FERIGDICAL: At‘onnaya cnerciya, 1.53 


» SUpplenent oy, Inserted “etween 
*p 108 and 10) (USSR } 


POTRACT: Shige is a sup lement to tuble 12.1 "pr 172-173) ant 


Le 
lunat.on of the ;ositions 1 - 327 on 


‘ 

the drawins 12.3 

in connection with the ;. er putlished in Aatoumnaya 
reas 1 +, Sup; lement “r 2. .lie tavle contains duta on 
yaical jro:erties of uetaliic heat carriers. There is 1 table. 
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PHASE I BOOK EXPLOITATION 80V/3598 
Novikov, I.I., and V.M. Zaytsev 
Gen ee 


Sbornik zadach po tekhnicheskoy termodinamike (Callection of 
Problems in Applied Thermodynamics) Moscow, Atomizd at, 1959. 
247 p. 7,000 copies printed. 


Sponsoring Agencies: Moscow. Inzhenerno-fizicheskly institut, and 
RSFSR. Ministerstvo vysshego i srednego spetsial'nogo obrazovaniya. 


Tech. Ed.: R.A. Negrimovskaya. 


PURPOSE: This collection of problems is intended for engineering and 
physics majors in technical schools of higher education. The 
book may also be useful to power and mechanical engineering stu- 
dents, correspondence students, and persons studying independently. 


COVERAGE: This book contains solutions of problems compiled for the 
course in applied thermodynamics at the Moacow Engineering and 
Physics Institute. Difficult problems are solved step by step. 
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Collection of Problems in Applied Thermodynamics 30V/3598 
No theoretical considerations are given. The book 1s based 
on the textbook “Engineering Thermodynamics” by S.N. Vukalovich 
and I.I. Novikov. The authors used some material published 
earlier by the following authors: A.V. Krasnikov; M.V. Nosov 
and N.A. Kutyrin: S.N. Vasil'yev; Ts. Tsiteman; V.A. Kirillin 
and A.Ye. sneyndlin} and others. 

TABLE OF CONTENTS: 

Forward 

Ch. I. Thermodynamic Parameters 

Ch. II. First Principle of Thermodynamics 

Ch. III. Perfect Gases 

Ch. IV. Heat Capacity 

Ch. V. Mixtures of Perfect Gases 


Ch. VI. Basic Processes With Gases 
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Collection of Problems in Applied Thermodynamics SOV/3598 
Ch. VII. Second Principle of Thermodynamics 

a General problems 
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AUTHOR: Wovikov, 1: I. 
TITLE: The Generalized Dependence for tne Critica: Therma. S17 257 


PERIODICAL: Atomnaya energiy4, 1959, Vol Ty Nr 3, pp 296783 GSSR. 


ABSTRACT: The main sharacterist:c of the boiiing cris+-8 - the 2rit.743- 
density of the heat flow {or the critical thermal stress, ia 
deduced for the case in which a Liquid boiits in a .87&+ 

volume. The following fcrt of. function Wes found: 
gn 2p iy Tabhe p veh 
en ae 
wv crit 
wnere R denotes the gas constant, M~ +*he molec. .ar weigny -£ 
the substance, Pojpit? Vong? Toit - the critica. parane.?rs 


of the subetance, 4 ~ the average radius of tne curval-7% if 


the inhomogenvous surface of the heat:ng, Eye og 7 ee ee 


duced pressuré, f - o function that +5 aqua, for @ro.4ps ak 
thermodynamica lly similar substances. From the ded.ced 78° 
pendence it foilows that in the case cf trermoiynan.c4.>7 
simi.ar substances, which boii under equa: nonditicngs, ana 6a/~ 
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Speed of sound on the steam-liquid phase equilibrium curve. Speed 
of sound in saturated water vapor. PMTF no.1:58-62 HMy-ve ‘6. 
(KIRA 14:8) 


(Sound--Speed) (Phase rule and equilibrium) 
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PHASE 1 BOOK EXPLOITATION sov/5829 


Novikov, Ivan Ivanovich, Corresponding Member, Academy of Sciences USSR, Professor, 
and Kirill Daitriyevich Voskresenskiy 


Prikladnaya termodinamika 4 teploperedacha (Applied Thermedynamics and Heat Trens- 

fer) Moscow, Goeatomizdat, 1961. 547 p. (Series: Osnovy yadernoy energetiki) 
Errata olip inserted. 7500 copies printed. 

Ede: Ae V. Matveyeva; Tech. Ed.: Ye. 1. Mazel’. 


PURPOSE: This textbook is 4ntended for students specializing in nuclear engi- 
neering. The book is part of a series antitled "Fundamentals of Nuclear En- 


gineering" published by Gosatomizdat and based on lecture courses of the authors. 


COVERAGE: The book consists of two major parts, each virtually a séparate book, 

entitled "Thermodynamics" and "Heat Transfer", respectively. Part 1, by I.1. 

Novikov, covers the usual. subject matter found in a course in engineoring 
thermodynamics, namely, basic concepts, the first and second lawa of thermodynamics, 


thermodynamic processes and cycles, vuupseanors and internal combustion engines, 
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AUTHOR Novikov, T.1- 


TITLE Applying t he theory of thermodynamic & ympdarity the 
phenomenon of crisis in a boa bing Liquid 


QUURCE.- Kutateladze, 5.5. ed. Voprosy teplootdach: » gidravicls 
dvukhfaznykh sred; sbornik statey, Moscow, Gosenergor@da’ , 
1961, 14-17 
Pert The author points out that the critical properties and the molt-- 
cular mas of a substance describe the qualitative effect of its pnter: 
molecular forces. Therefore, viscosity, thermal conductivity, a:ffus.o7 


eats. pre erties are functions of T R, = and cé be obtarned by 
pr =p Por? er? .¢ > & an pha ’ 


dimensional analys!4o In deriving the condi t10ns of similarity only the 


actors of these propert1es or their values at corres ponding 
For full 5am faraty, cub: 
ar especially in 


dimensional f 

pointe (evge critical po:nts) need be used. 

stances under compar .S0! must be thermodynamic ally gimi } 

the case of por ling. Considering 4 large volume of borling liquid, ther — i 
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modynam: - similarity requires that the heat change Q divided by RT Caray 
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a (Differential equations ) (Steam) 
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27 Mees £194/E153 
AUTHOR: Novikov, I-Las Corresponding Nember, AS 
. tne flow of saturated and 


Sst. 


TITLE: Concerning calculation of 
wet vapours from nozzles 


JERIODICAL: Teploenergetika, 1H61; ONO. ts pp. Qrdl 


TERT: The flow from nozzies of saturated and wet vapours 
Citfers in many respects from that of permanent vases. AS 


flows through a nozzle it becomes super-saturatea 


saturnted steam 
the expanding part of 


arm reaches equilibriun again only in 
1s in the critical section of tire nozzle that tie 


ztean becomes superssaturated, and because the properties ot 
ara vapour an this condition are inadeauately known the desiwt ve gfe 
difficult. In wet steam an soe iG 

AS a sound wave 


cere J 


noyvyale. Ut 


pi; ers onic nozries is very 
process 15 acconpensed SY phase ¢ conversion. 
cordensation occurs in tne rarcfectior 


passes throusn steam, 
pre sumau ls 


forming fine liquid droplets. Tre sam 
sound wave passes through saturated and super-saturated BLEaly 
difference consisting only in the size of the droplets formed, in 
supersaturated steam the droplets will be extremely fine and may 
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propagation of sound in satur 
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qualitative, tire relationship 


juantitative and not 
adiabatic index and the steam condition parameters spould be the e 
} in DAN 399335: Soy Tee 


same 
1948 (nef.1) the author obtaine« a Sort 
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in both cases. In an article publishes 
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not too high the saturated stew. forza for Fe adiabatic x k 
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Gor 3t2em, formalae (1) and fe) are valid up fc ee ae 

29-39 etm \at pressures of the order cf Zu- 30 aoe : Fun ae 
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the difference batween theory and Praceuet 1s 3-‘t%. 
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small and of the erder of BS foi LOrS and, formu é 
(2) may be simplified “Cc the follewing f 


: (3) 
Repel ORE 


(4) 


at. ne well as 
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saturated gteam, formulae are easily derived for Fo nea 
saturated steam from nczzles. The following formula 
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AUTHORS: Novikov, I. Iss Trelin, Yi. 9. 


TITLE: The construction of entropy diagrams ace rding tes expo ri- 
mental data on the velocity of sound 


PERIODICAL: Atomnaya energiya, ‘. 10, nae ©, W9OT, FY y-F 24 


TEXT; The construction of thermodynanic diagrans required for the thermal 
calculation of reactors end the preparation of tableg for coolants from tre 
data, for example, on compresaibility and specific heat are in many cases 
difficult and inazcurate, particularly in the neighborhood of tre gatura- Xx 
tion curves and in the critical and transcritical region. Tne autiorg nave 
now developed a new metnzd wnich enables tne trermodynanic diagran tc te 
obtained rapidly and accurately from data or the velscity of sound in the 
--olant. This method is described in tae present “Letter 19 tne Editor". 


=: ¢g based on the following: an acecunt of the isentro; it chanre of state 
of tne matter on the propagation of sound the velocity of 3 und 18 wziven by 
16 ne 
: 2 o 7. . 
c = }-av’(ap/av),. If ¢ and the compregsit:iity are mewsirel ne rotuins 
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angily (dp/ev) a ec’ /gv’, From it the relaticnonip between tne volume 


change, rreagure, and enthalpy at constant 9 ig determined from meugure- 
ments: dv = (dvop) aps Ad =vap. As ( v/i P), is determined vy the measur-- 


ment, v, i, and p can be found tor any point of the lsgentro,ic carves. an x 
additional advantage 19 that at present the veiocity of sound and tha 
temperature can be easily and accurately (0 '-0.3 « error; measured, more 
simply than, say, the specific haat. The same ho.ids for contressibliity. 
Naturaily, the velocity of sound is measured at frequencies wner: no 

diapersion occurs. The entropy and enthalpy of the liquid and th! gasevuus 
phases must be knowm on the saturation curve in crder to be gatas. 

construct the T(s) aci i(s) diagrams. These quantities ar, ¢. 

with nigh accuracy for most suostances. To verify the metror ¢ huthors 

nave taken the T(s) and i(s) diagrams of CO, in the regiun of -'-U ata, and 


5-100°C with ultrasonic frequencies of 500 ana 1500 Ke, Sec. Pages 3. fnoNs 


the i(s) diagram. D. D. Kalafati and L. Z. Rumynskiy are mentioned. There 
are 3 figures and 7 references: 3 Soviet-bloc and 4 non-Sevivt-bicen. 
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AUTHUR: Novikov, I.1. 
fee 
TITLE: Conditions of similarity of heat transfer processes 


at variable properties of a liquid 


PERIODICAL? Referativnyy ghurnal, Xhimiyay, no.ll, lyp2, 333, 
abstract ll I 27. (In the Symposium: "Vopr. 
teplootdachi i gidravliki dvukhfazn. sred” ("Problems 

of heat transfer and hydraulics of two-phase media"), 
M.-L., Gosenergoizdat, 1961, 7-14). 


TEXT: In a number of cases of heat transfer which are 
important in practice (e.g. in critical and supercritical reeions! 
physical properties of a liquid change sharply and thus cannot be 
considered as constant, requiring changes and modifications of the 
existing methods of establishing similarity relations of heat 
transfer. The solution is based on the theory of thermodynamic 
similarity which permits establishing general functionas reletion- 
ships for the coefficient of viscosity (yn) and heat conductivity 
(A). For thermodynamically similar (gatisfying the same law of 
the corresponding satates) substances, the following equations 
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Condit imi i ae 
onditions of similarity of heat E071/E192 


were established: 
2 1 1 1 
nce (w/ 2p, 137 (g /?R fi ae noe Fae ae ee 


1/2,5/6 2/3 1/2, 1/6, pa? as 
[s RR Pye / (MoT 1 (Tey Ss re 


ions of parameters 


42482; 42483); Cvg 
Ty - critical 
gravity. The above 
1 data. For a complete 

y that these Liquids 
ponding states 
characterising 


N= 
where: f and P - funct TT, t and eof it 
(R.zh. Khim., nol}, 1958, 


p79; M - mol.wt; Pr: 


- molar heat 


pressure 


capacity at 
and temperature} 
equations agree we 
similarity in various 
should be thermodynamically 

and possess equal values of similarity criteria, 
conditions at the boundary of liquid and the confining solid 
surface. The criteria are obtainod by the usual methods from 
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4  PITLB: Bxpe rimentel determination of sound wave velocity in saturated water vapor wt 
at high pressures ~ 


| SOURSE: Zhurnal prikladnoy mekhanikd 


| noPIc Ta0S1 sound velocity, high pressure, 
: staol /IkhteNat stainless she6iy PMS 8 potentiometer, 


| ABSTRACT: A new experimental chamber has been devised for measuring sound velocity, 

| ab temperatures up to 3500. Results are compared with those from previous 
apparatus, where the temperatures overlap, Both techniques are based on the method’ 

of standing waves, In the new apparatus, 4 new acoustical resonator made of staing 

less steel ia used, The chamber has a length of 603.75 m, an innor diameter of 

65 mm, and a wall thickness of 10 mm, This was used in a new autoclave made of 


joo 
| 
WhiBN9T stainlosa steel with o length of 12,0 cm, an inner diameter of 12,0 cm, P 


i tekhnicheskoy fini, no. 5, 196h, 159-162 


temperature dependence, stainless 
PPTN 1 potentiometer fl 


‘and a wall thickness of 1.5 cm, Temperature control was obtained by two heating 
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elements, one prinojpal, one ‘enna; Seaienabas was measured in the autoclave 
by a 100-olim platinum thermometer and by four copper-~constantan thermocouples on 

- PHS-l)8 and PPIN-1 potentiometers, with an accuracy within 0.20, Results of 

_ Measurements cn sound velooity in saturated water vapor are shown graphically in 

’ Figs 1 on the Enclosure in comparison with an empirical curve. It is seen that ; 
; the experimental values between 150 and 350C are in good agreemant with the 

: empirical curve, amd are in good agreement up to 3200 with the theoretical values 
proposed by I, I. Novikov {Pokazatal' adiabaty# nasy#shchennogo vodyanogo para. 
“Dokl. AN SSSR, 1948, t. 9, No. 8, str. 1125), At higher temperatures the differ= > 
ence becomes marked, and it is concluded that a factor for transition through the aes 
saturation curve mst. be added to the theoretical calculations. Orig, art, hass | 
3 figures and @ tables, 
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TITLE: Theoretical and experimental investigation of self-excitation regimes 
during the interaction of a traveling magnetic Fleld with the flow of fonized 


| pas Z 
ewe Magnitnaya gfidrodinamika, no. 2, 1965, 67-79 


{TOPIC TAGS: MHD flow, transmission line, traveling wave interaction 
= | asstRacT: Study of the interaction between the plasma stream and the transverse 
magnetic fleld of the traveling wave moving fn an artificial transmission line 

with localized inductances and capacities fs reported. Transmisston Line theory 
is adapted with proper simplificatione to computation of amplification caeffi- 

cient, useful power delfvered to a resistive load, electrical efficiency and the 
magnitude of the positive feedback occuring in the self-excitation regime. Both 
leakage flux and finite ratio of channel width to the characteristic wavelength 
are taken {nto account. The computational results were checked with the experi- 
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TITLE: Calculation of volumetric concentrations of diatomic molecules 
in saturated and superheated vapors of mercury using experimental data 
on the speed of sound 


SOURCE: Zhurnal prikladnoy mekhaniki £ tekhnicheskoy ficiki, no. &, | 
1965, 168-169 : 
TOPIC TAGS: sound wave, ideal gas, thermodynamic equilibrium | 
ABSTRACT: The authors consider vapors of mercury as an equilibrium mix 
ture of two chemically reacting ideal (monatomic and diatomic )gases. It! 
is assumed that thermodynamic equilibrium exists at every point in space 
and time during the dispersion of sound waves. In an earlier work, the | 
authors measured the speed of sound in saturated and superheated vapors | 
of mercury at temperatures of 225°-400°C and at a pressure of 0.05-2.2 —— 
kg/om2. Using these results, volumetric concentrations of diatomic 
molecules at seven isobars and on the line of saturation were determin- 


ed. Results of calculations are shown. On each of the isobars, the r 
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maximum concentration of diatomic molecules occurs at temperatures of | 
saturation. Calculation of volumetric concentrations of diatomic mole- 
cules based on the speed of sound is shown to be more accurate than pre- 
vious methods. Orig. art. has: 1 table, 2 formulas. 
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TITLE: Host éronsfer in the flow of ¢@ b in the 


presence of a magnetic field 


SOURCE: Teplo- 1 massoperenos. t. II: Teplo~ 1 massoperenos pri 
vzaimodeystvii tel s potokami zhidkostey i gazov (Heat and mass transfer. 
ve 22 Heat and mass transfer in the interaction of bodies with Liquid 
and gas flows). Minsk, Neuka 4 tekhbnike, 1965, 111-119 
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‘|In the analytical treatment in the present article, the dependence of 
the specific weight , the viscosity » tho heat conductivity , and 
the electrical conductivity on the temperature, T, are not taken into 
account, that 19, the physical properties of the fluid are assumed 
constant. If the evolution of heat as a result of the dissipation of 
energy is neglected, Eq. 1 assumes the form: 


or . es ‘ e - 
1a (F +9] = MT. 2) 


The finel equations arrived at by the mathematical davelopment are said 


to agree completely with exact solutions for the flow of a viscous 
incompressible fluid in a transverse magnetic field end can, in certain 
cases, be used for the leminar flow of a fluid in a trensverse magnetic 
field. Orig. art. has: 22) formulas. 
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TITLE: Thermodynamic (¢,S) diagram for_mereury plotted from experimental data on the 
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SOURCE: Zhurnal prikLadnoy mekhaniki i tekhnicheskoy fiziki, no. 2, 1966, 137-139 
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t 
TOPIC TAGS: entropy, thermodynamic characteristic, mercury, isobar, acoustic speed 


ABSTRACT: The authors use the method proposed by Novikov and Trelin (I. I. Novikov, 
Yu. $. Trelin, "Constructing Entropy Diagrams from Experimental Data on the Speed of 


| 
Sound", Atannaya energiya, 1961, v 10, no 5) for plotting the“entropy of mercury as 2 
function of temperature. The results are given in the graph and tables. The dotted | 
lines in the graph show the isobars according to data given by Vukalovich and Fokin | 
(H. P. Vukalovich, L. R. Fokin, "Thermodynamic Properties of Mercury", Proceedings of | 
the MEI, 1963). The maximum devergence with respect to temperature is no nore than 

1% in any case. Orig. art. has: 3 figures, 2 tables. 
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1. Zamestitel! prodseda tei ya Gosudarstvennogo komiteta 
standartov, mer i iameritel 'nykn priboroy S5oR. 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137430001-1" 


6-00513R001137430001-1 


L_04170-u7 IJi(e)  JD/Hi/IG/iB 
ACE NR: ATGO OURCE CODE: UR/2617/66/015/000/00%7/0056 


AUTHOR: _Partnoy, V. K.; Zakharov, HM. V.; Rovikov, I. I. 


ORG: none [ mee aes A) 


TITLE: The nature of enbrittiing' temperature zones in high temperature alloys of the 
copper-nickel-beryllium system jt 


¥ 4) Vv 
SOURCE:' Akadémiya nauk |Kazakhskoy SSR. Institut metallurgii i obogashcheniya. Trudy, 
vol. 15, 1966. Prevrashcheniya v splavakh tsvetnykh metallov v tverdom scstoyanii 
(Transformations in nonferrous metal alloys in a solid state), 47-56 


TOPIC TAGS: high temperature metal, copper alloy, mechanical property, ductile nateri- 
al, brittle point, metallographic examingtion, grain structure, temperature dependence, 
oxidation resistance 


ABSTRACT: High temperature brittleness was studied in the Cu-Ni-Be system. Two al- 
‘loys containing 0.5 and 2 wt % NiBe were produced and their mechanical and 
erties were determined in the cast condition and after rolling in the annealed, quench- 

\ ed, and aged conditions. In order to determine whether intercrystalline oxidation’ was __ 
the cause of high temperature embrittlement, tests were conducted both in air and vacu- 
un (3°10 “om Hg). The relative elongation was given as a function of temperature up 
to 300°C. In the cast aa embrittlement occured in the %00-800°C range whether or 
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/ 
not testing was done in a vacuum; in fact the alloy with 0.5% NiBe had a higher ducti- 
lity when tested in air. Microscopic analysis showed that the cast alloys had 4 single 
phase structure at room temperature, similar to quenched alloys, as 4 result of strong . 
supersaturation upon cooling. When the test temperature was {increased to 500°C, micro- 
structural changes began to occur: the grain boundaries thickened and second phase 
particles began to appear within the grains. A wide two-phase region as observed at 
‘the grain boundaries in samples tested at 700°C, while at 860°C precipitation occured 
in the body of the grains. The fracture appearance in the brittle zone was primarily 
‘intererystalline. The electroconductivity 4 easured as a function of temperature, in-_ 
‘creased in a slope at about 500°C, indicating a rise in precipitation. Changes in micro- 
hardness between the center and boundary of the grain were greatest in the brittle 
‘gone. In the 2% NiBe alloy, after annealing at 960°C for 2 hrs and step cooling to 


‘ 


prevent supersaturation, a minimum in ductility also occured although it was much high- 
er than for the cast con Metallography showed that in the annealed alloy the 
at the grain boundari-~ 
Ling conditions and 
ling at 20 deg/ 


/min. By slow furnace 
pure copper; however, the significance © 

ture brittleness could not be rationalized. T 

air and vacuum after cooling 4s slow as 0.03 deg/min sti 

at 500°C. Orig. art. has: 9 figures, 1 table. 
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AUTHOR: Novikov, I. 1.3 Borzyak, A. K. 


ORG: none 


| 

‘TITLE: The experimental investigation of forward rotational flow of an incompres- 
gible viscous liquid in a cylindrical pipe 

| 

‘SOURCE: Imeritel'naya tekhnika, no. 11, 1966, 39-40 


{ 
TOPIC TAGS: incompressible fluid, fluid dynemica, turbulent flow, turbulent heat 
transfer, rotational flow 
t 
‘ABSTRACT: Experiments we o determine the critical flow velocity, the ea 
‘efficient of hydraulic res ient of heat transfer from the walls 
‘of a pipe to a fluid when n a cylindrical pipe- The | 
‘flow system was made of stainless stee region with a diameter of 30! 
‘and 12 mm, and a length of 400 mm was made of plexiglass. The working liquid was dis- 
tilled water. A thin film of water moved in the working section such that centrifu- 
gal-capillary waves could be observed on the surface of this film. The pressure in- 
side the rotating film was measured by the height of the operating Liquid column. The 
film thickness was measured with a micrometer probe. A copper tube was used to aea- 
jsure the coefficient of heat transfer. Low voltage ac current was passed through the 
UDC: $36.242.001.5 
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‘the tube. The temperature Kas determined by 30 thermocouples attached to the tube. 
‘The results of the experiments are given and are in good agreement with theoretical 
lresults obtained earlier by the author. This agreement indicates that the following 
‘equations can be recoumended for computing hydraulic resistance end heat transfer dur 


ing the turbulent rotating forward motion of a liquid aiong a pipe: 


: ¢ 78 
ta 0,18 Ss Neue 0, 12. Re’ ? 


(ae BP 


“ The first equation is valid for any liquid. The second equation is caly walid for 
‘lwater; when other fluids ere used the nuserical coefficient changes ite value. Both 


‘equations to the case wien 


Orig. art. has: § figures, * foraulas. 
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"Investig tion of the Structure ani Mechanicai Properties of Al.-ys in a Solid- 
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exyleu cruces can be seen cule of tae ale which fills up the 
Rees ig intensive , eneicig. shit Liquetviny, elenents 
eas instance in stee. 3) UR oe VAS oselt hoa. @ eutectic 
omposicicn or if crystel.isrtion of tue melt in the crecs 
Rook place unuer consi tlons- vf invensive cooling. In cast 
components only & sniil fraculvn vf vne tutel number vf 
_eneraved fractures 15 vbserved, since numerous microcraces 
heel during, cryste ellisativun. Craces are nealed by the welt 
due tu the effect of the uvydregtetiec oressure end Jue tc 
capillary fvrces. Ar importent tecaunological factur is une 
conditiun of feedcin, fone gert of whe casting, in wnicn 
micpucruces form. Hergoriiag, -f ne Lrengition zone, Crys tank 
cr directiviuel erysen. Listlivhy viurevion, increese vi tne 
nyarcstatic ,ressdr@ G4 re,ulevien uf tne ges cuntent oeruiy 
intensification f wae: tling, end tnereby to reauce re ;ecus 
card 4/5 cauged by Shrinke.e Crit ws. ane eannurs express their th...s5 
vo A. A. Bochvar fer nig crivicisa. 
There ere y figures, 14 references, le of which ere Slavic. 
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apa file Q1. the causes of dgifferin, mot cnortness O- 
an equal effective erystullisatio:. range. .O 7% 

razlicl.noy _oryache lomxosti splavov § odinanovits 

effektivnaya intervaloi bristallizatsii). 


PeRTCDICAL: Izvestiye Akademii Nauk SSSR, Otdelen.ye Perrnicheskias 
Lewes 295? s Wo.1lO, pp. 41-46 (USSR) 


Pe 


ABSERACT: In studying the casting, properties, including 

snortness, the nethod of physico-chemical analysis bio 

proves very cuccessful; this method nas beer usec Ou 
widely by 4 nunber of auuthore and more recently by a true 
of the Birming: an University (Refs.9-15 Comparison +. 
meang of this netnod of the diasrass "linear snrinkace- 
couposition" and "hot shortn so-coaposition" with tne 

dia,.raa of state of a tywo-co.ponent systeu permits 

detection of tne role of tue eryetallisation rani uitye 

so establis:. tne fact that hinderances to shrinks. 2uev" 


the solidus are particularly dangerous end lead to oo 
HOC! : ie 


formaticn of ervetallisution cracks, A.A. 
nig team (Refs. 2.35,0) nave eetebleehed Shas (the 2 ie 
chrinkacge be,ins at a tenperature at which a oanlevo:. 


of 
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On tie causes of differing hot shortness Of Blley with 2s “esgaed 
effective crystallisation range. 


erystals forms in the casting; in most industrial alloys 
this temperature is between the liquidus and the solidus 
temperatures, The part of the crystallisation range 
between the temperature of formation of the rigid skeleton 
and the solidus temperature is designated as the "effective" 
crystallisation interval; the larger this interval the 
larger will be the linear shrinkage of the alloy during 
crystallisation and the more pronounced will be its 
tendency to hot shortness if comparing alloys of a single 
system, In this paper some résults are given relating to 
the comparative investigation of alloys with practically 
identical “effective” crystallisation intervals. ‘The 
xperiments were carried out with aluminium alloys 
containing 6.2% Cu and Al alloys containing 2.7% Si. 
A tensile test method for aluminium alloys above the 
solidus temperature is described which has a good 
reproduceability of the results and it is shown that the 
strength indices of the alloy in the crystallisation range 
do not determine its tendency to forming erystallisation 
cracks, Difference in the hot shortness of alloys with 
Card 2/3 equal effective crystallisation intervals is attributed 


(aunuLuut Lagernoy Fizizi AN Kazekh,SSR) 
AVATLABIa: Librarv of Congress. 
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24—11-28/31 
I. (Alma-Ata, Moscow) 


(Issledovaniye coryachelomkosti mednaych splavov). 


PERIODICAL: Izvestiya Awadenii Nauk SSSR, Otdeleniye Tekhnicheskikh 


Nauk, 1957, No.,ll, pp. 
ABSTRACT: Since it is easier to carry 
slloys than 
alloys, the 


189-193 (USSR) 


out experiments with aluminium 
with high melting point ferrous and non-ferrous 
authors considered it important to determine 


whether fundamental relations detected relating, to the hot 
brittleness of light alloys are also valid for other 


groups of alloys. 


In this paper some 
of investigation of the dependence of 


results are described 
hot brittleness on 


the composition in the systems copper-tin and copper-nickel- 


silicon, The hot 

by casting into 

gections, as shown in Fig.l, 
serving as excess naterial. 


a cross section, 
formation of 


shrinkage is 1 


brittleness of bronze was investigated 
graphite moulds specimens of various cross 
the top of the specimens 

For specimens with too small 
mpeded and this leads to 
hot cracks in the transition part of the 


specimen near to its top head but hot cracks were never 


observed at the foot of the specimen, 


The test results 


depend stron ly on the geometry of the transition part of 
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2heLl-28/31 
Investigation of the hot britvleness of copper alloys. 


the specimen near ite head, The test results showed that 
hot cracks in binary and ternary alloys are caused in the 
game way as in aluminium alloys by impeded shrinkage in 
the crystallisation temperature range and the intensity 
of the tendency to develop hot cracks is linked with the 
"effective" temperature range of the solid-liquid state. 
Zonal liquation may have a strong influence on the 
character of the dependence on the composition of the 
tendency to develop hot cracks. The graph, Fig.2, shows 
the dependence of the hot cracking on the composition for 
the system Cu-Sn; Fig.3 shows 4 photo (magnified 400 
caee) of a healed hot crack jn a copper alloy containing 
12% Sn; Fig.4 shows the dependence of hot cracking on the 
composition for the system Cu-Si and for cuts of the 
system Cu-Ni-Si; Fig.5 shows the curves of equal tendency 
to hot cracking for the system Cu-Ni-Si for the range 
of up to 10% Ni and up to 10% Si (rest Cu). 
There are 5 figures and 14 references, 11 of which are 
Slavic. 

SUBMITTED: March 11, 1957. 

ASSOCIATIONS: Institute of Nuclear Physics Ac.Sc. Kazakh SSR. 
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Novikov, I,le, Matveyeva, K.T. 32-11-39/60 


Measuring the Indices of the Durability and Plasticity of Alloys in 
the Crystallization Interval (Izmereniye pokazateley procknosti i 
plastichnosti splavov v intervale kris tallizatsi1) 


Zavodskeaya Laboratoriya, 1957, Vol. 23, Nr 11. pp- 4369-1372 ( USSR) 


In the introduotion a number of Soviet and foreign papers ere 
mentioned, end the euthora arrive at the conolusion that the problem 
of the oxplenation of the dependence of the durability limit (of 
alloys) on temperature is suffioiently explained, but with respect to 
plesticity (plastic properties!) this problem has reneined more or less 
unexplained. This is due to the fact that e semple becomes very brittle 
at a temperature above "solidus" point end that its durebility is loet. 
In connection with the investigation of melting cracks which form in 
the course of casting, the measurements of durability end plasticity 
indices with respect to aluminum alloys are dealt with. A aylindrical 
semple was used for testing, which, with a total length of 76 om, hed 
a diemeter of 5 mm at about 54 m of its length, 1.4 about in the 
middle. In the direction of the two ends this diameter was increesed 
to about 9 om end at the ends pina of ebout 1° m diameter end 6 mm 
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length were formed. These pins were provided with a special device 
for holding the sample. The sample together with the holding device 
wes heated in a furnace. This furnace was arrenged in such a manner 
that 1¢ could be pushed in a suspended state over the also suspended 
semple, end vice versa. While the semple wes suspended on a holder, 
® vegsel wes suspended on a second holder which contained sorap or 
ea similar materiel as a weight. The temperature wes measured by means 
of a thermo~couple. After the semple began to expend efter the shot 
wee put into the vessel and then wes tom, the following moments were 
fixed: The temperature at the beginning of expension end of tearing, 
end eleo other data such es the weight of the sorep ani of the vessel 
were noted down. In this way the limita of the durebility of the 
alloys were determined and, at the seme time, the plastio propertics 
were escertained according to the data obtained concerning the moment 
of expension and the thinning of the sample at a certain point. There 
re 3 figures and 19 references, 7 of which wpe 

ASSOCIATION: Ms ute for Nonferrous Metals and Gold, é cal Inatitute of the 
* AS Wei Moskovskiy institut tavetnykh metallov 1 solota 1 Pisize 
‘tekhnicheskiy institut Akademii nauk KazS5R) 
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GOLOMOLZINA, Ya.A.; HOVIKOV, 1.1.; ROGZL'BERG, I.L. 


foil following colé 
Da in recrystallization in a thin aluminiun e 
ca fe Dokl, AN SSSR 117 no.2:221-224 B "57, (MIRA 1123) 
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Using vibration during solidification for tne preven’ion of hot 
ahrinknge cracks, Lit, proizv. no.1:7-48 Ja 'SE, (AIBA 1132) 
(Solidification) (Foundry machinery and sippifes) 
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SOV. 137-38- 10 - 20780 
Translation from Referativnyy zhurnal, Metallurgiya, | toa Cer ioe Bet Sob 
: AUTHORS Novikoy, I.[., Semenov, A Ye. Indenbaam, GV 
eee 


TITLE The Hot-shortness Zone in Billets Cast Semi-¢ ontinuoustiy (0 
zone goryachelomkost) v slitkakh polunepreryvnoyo lit ya) 


PERIODICAL. Izv. vyssh. uchebn. zavedeniy Tsvetn. metallurgiva, 1958, 
Nr 1, pp 130-137 


ABSTRACT Measurement 1s made of the mec hanical properties cf Al 
alloy V-95 with various amounts of contaminants at tempera- 
tures near the solidus by a method making it possible tc con- 
duct testing to failure with determination of elongation per 
unit length in the effective interval of crystallization (a de- 
scription of the apparatus 15 provided). [tis found that the 
tendency of an alloy to hot cracks in semi-continuous cast bil- 
lets 19 primarily dependent upon its plasticity in the effective 
interval of crystallization and is not governed by its strength 
in that interval. In the transition region of the billet if 15 pos~- 
sible to distinguish a zone of hot shortness A broadening of 
that zone carries with it a danger of hot-c rack formation The 

Card 1/2 size of that zone depends upon casting speed, the neigh. of the 
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SOV/137-58-10-20780 


The Hot-shortness Zone in Billets Cast Semi-continuously 


crystallizer mold, and the chemical composition of the alloy 
Si contents and increase in Fe contents narrows the 
and increases the resistance of V-95 alloy to} 


A diminution in 
zone of hot shortress 
lot-c rack formation 
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80V/137-59-5-1 1024 
Translation from: Reforativnyy zhurnal, Metallurgiya, 1959, Nr 5, PP 22-222 
(USSR) : 


AUTHORS: Dautova, L.I 


Novikov, I.I., ; 

————— =. 

TITLE: _ The Dependence of Heat Resistance on the Composition in the 
~ cu -N4 -g1 System 


PERIODICAL: Tr. In-ta yadern, fiz. AS Kaz33R, 1958, Nr i, PP 24g - 25h 
ABSTRACT ; The authors used the method of long-time hardness at 700° to 
investigate the relative heat resistance of east Cu-Ni-Si alloys 
on four radial sections passing through the angle at the Cu 
vertex and the points of chemical compounds such as NicSio, 
Ni,Si1, Nisi, NiSin, on radial sections at constant Ni = S1 Je 
ratios of 1:3 and 1:9, and of binary Cu-Ni and Cu-Si allays. 
It was established that the optimum heat resistance on the 
radial sections Was generally located either in the bi-phase 
region or in the region of the non-saturated solid solution. 
The coincidence of maximum heat resistance and the boundary of 
Card 1/2 the solid solution is a special case. Tne location of maxinmm 
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NOVIKOV, I.1.; DalTova, L.I. 


Investigation of the hot-shortness of copper alloys. Trudy 
Inat.fad.fiz.AW Eazakh.SSR 1:255-264 '58. (MIRA 12:2) 
(Copper alloya--Test ing) 
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MATVEYEVA, K.T.; NOVIKOV, 1.1. 


Closing up of shrinkage cracks during the crystallization period. 
Trudy Inot.1ad.fiz-AN Kazakh.SSR 1:265-273 '5A. (MIRA 12:2) 
(Aluninum alloys--Teating) 
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SOV .37-49- 4-42 ,4 
Translation from Referativnyy crurnai Mefatiurpiya tod Ney pom. USSR) 


AUTHORS: Novikov [| [| Dautova L ! 
-- - sr ES a ees 

TITLE. An Investigation of tne Phase Diayram of a Cu-Ni-S; System 
(Issledovaniye diapraminy Sosteyaniya sistemy med -nike! -i reminiy) 


PERIODICAL Tr In-ta Yadern tiz 9 AN KazSSR P92 Nr lo opp 274-26 


ABSTRACT Thermai mic rometaliograptic and X-rav-diffraction aha.vses 
combined with microhardness Measurements were empoved 
studying the Cu section vf a Cu-Ni-S; system ina reyron corres- 
ponding to concentrations of up to &' Ni ang 8% Si Tsotnerms for 
the liquidus line were plotted in increments of 1u8C Topetner with 
the isotherms for the limited suiid-state SOTDiGtY at luemperatures 
of 700. 800 9U0U, and 1V0U® Six poiyteerma. and four isotnerima, 
sections were also plotted It was estabcisnec treat none of the 
chemical compounds of Ni and 5; forms a quasi-binary System wits. 
Cu The appearance of a fold on the liquidus surface between tie 
Cu-NiSi and the Cu-NiSi> sections 1s probably caused by the 
presence of aternary « compound i tne system This is aiso 
corroborated by a microhardness Investipation which indicates 
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An Investigation of the Phase Diagram of 4 C .-N:-S: System 


that a phase having 4 hardness of 009-869 ky mm is in equilibrium, ait. the said 
Cu-based solulion, since the hardness of the other pate rpasetablic cori ads ci bie 
system is significantly greater the observed pnase is. apparently the 
~ompound 

I. V 
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